REMARKS 

A, State of Claims 

Claims 2-4, 6-35, 37-41 and 52-61 are currently pending. Claim 56-61 have been 
withdrawn by the Examiner. Claims 7, 11, 16, 24, 52, 53, and 55 have been amended in the 
Amendment set forth herein. Claim 54 has been canceled. Claims 2-4, 6-35, 37-41 and 52-53, 
and 54-55 are under examination. 

B. Withdrawal of Claims 56-61 

The Examiner has withdrawn claims 56-61, which are generic in scope as to the targeting 
ligand, on the basis of 37 C.F.R. §1. 142(b) and MPEP §821.03, taking the position that the new 
claims are directed to "independent or distinct" subject matter. 

Applicants respectfully traverse and request reconsideration prior to petitioning. It is 
noted that rather than being independent and distinct, claims 56 and 58 are generic in scope and 
are identical to pending claims 33 and 35, except they recite simply a "tissue specific ligand" 
rather than the sub-generic species recited in claims 33 and 35. Furthermore, it should be noted 
that new claims 56 and 58 are essentially identical to claims 33 and 35 as originally presented, 
and found by this same Examiner to be directed to the same invention as the claims currently 
under examination. See Restriction Requirement dated September 27, 2001. In that restriction 
requirement, the present Examiner found that Group II comprised claims 33-41, and the 
Applicants in response elected group II. It is reiterated that current claims 56 and 58 are virtually 
identical to elected claims 33 and 35. 

Lastly, it is noted that withdrawn claims 59 and 60-61 are virtually identical in scope to 
the pending claims. Thus, the Examiner is requested to explain on this record how these claims 
are considered to be independent and distinct from the current claims. 
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Thus, it is submitted to be improper for the Examiner to withdraw claims 56-61 from 
active prosecution. 

C. 14-Page Information Disclosure Statement 

The Examiner has commented upon Applicants' recent 14-page information disclosure 
statement [sic, form 1449] having approximately 185 references. 

First of all, Applicants apologize for the additional burden imposed by the references, but 
the undersigned felt that submission of these references was arguably required. Applicants 
would, however, like to take this opportunity to explain the reason for this extensive reference 
citation at this stage of the prosecution. First, a few of the references were identified as of record 
in related cases USSN 10/703,405, 10/732,919 and U.S. Patent 6,692,724 that were inadvertently 
not previously made of record in the present case. So, these references were submitted out of an 
abundance of caution and to ensure that all related cases have a consistent set of references of 
record. 

Most of the 185 newly submitted references come from unrelated cases, USSN 
10/126,216, 10/126,369 and 10/327,455. These cases are directed to similar subject matter as the 
present case and are assigned to the same assignee but have a different inventive entity. They 
were not earlier submitted since the cases are being handled by another law firm, were 
previously unknown to the undersigned and have just recently been brought to the undersigned 
attention. 

The present Examiner should also consider the pending claims in the related cases to 
ensure that no double patenting rejection is appropriate. 

Finally, the Examiner states that it is the Applicants' "obligation to call the most 
pertinent prior art" to the Examiner's attention. Applicants would appreciate the Examiner 
pointing out precisely what rule is being referred to - we understand that such a rule was 
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previously in place prior to 1994 but do not believe that the current rules make this requirement. 
If we are incorrect in this regard, please let us know and we will be happy to comply with this 
request. 

In the response to the enablement rejections under 35 U.S.C 1 12, first paragraph, and the 
indefmiteness rejections under 35 U.S.C. §112, second paragraph, Applicants, as set forth below, 
have included the Declaration of Jerry L. Bryant, M.S. This Declaration includes 64 references 
that are cited as Exhibits. Applicants have herein included a form 1449 that lists those references 
set forth in the Declaration that have not been previously made of record. Applicants apologize 
for any additional burden imposed by these references. 

D. Amendments to the Specification 

In the specification, page 14, line 10 of the specification has been amended to correct a 
typographical error in the legend for FIG. 39. In particular, FIG. 39 has no subparts A and B. 
The figure legend has been amended to delete reference to subparts A and B. 

E. Objections to the Claims 

Claims 7, 11-14, 16-22, 24-29, and 52-55 are objected to as being dependent upon a 
rejected base claim. The Examiner indicates that these claims would be allowable if rewritten in 
independent form, including all of the limitations of the base claim and any intervening claims. 
Applicants, in the Amendment to the claims set forth herein, have amended claims 7, 1 1, 16, 24, 
52, 53, and 55 in accordance with the Examiner's suggestion. Claim 54 has been canceled 
because it is a substantial duplicate of claim 53. Therefore, the objections have been overcome. 

F. Rejection based on 35 U.S.C. 112, first paragraph 

The Action rejects claims 2-4, 6, 8, 10, 15, 23, 30, 31, 33-35, and 37-41 under 35 U.S.C. 
§112, first paragraph, as not being enabled for the full scope of the claimed invention, in 
particular, methods of synthesizing EC conjugates of anticancer agents, tumor markers, folate 
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receptor targeting ligands, tumor apoptotic cell targeting ligands, tumor hypoxia targeting 
ligands, or agents that mimic glucose. Applicants respectfully traverse. 

35 U.S.C. §112, first paragraph, states in part that "[t]he specification shall contain a 
written description of the invention, and of the manner and process of making and using it, in 
such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same." 35 U.S.C. §112, 
first paragraph. It is permissible for some experimentation to be required to practice the claimed 
invention, so long as it is not undue. Atlas Powder Co. v. E.L Dupont De Nemours & Co., 750 
F.2d 1569, 1576 (Fed. Cir. 1984). Applicants also note that "[a]s long as the specification 
discloses at least one method for making and using the claimed invention that bears a reasonable 
correlation to the entire scope of the claims, then the enablement requirement is satisfied." 
MPEP §2164.01(b) citing In re Fisher, All F.2d 833, 839, 166 USPQ 18, 24 (CCPA 1970). 

1. U.S. Patent 6,692,724 

The present Applicants were somewhat surprised to find that this rejection has been 
maintained in the present case. In Applicants companion case being examined by the same 
Examiner, USSN 09/434,313, the same language rejected in the present case has been found 
acceptable based on essentially the same specification. Indeed, the '313 application has recently 
issued as U.S. Patent 6,692,724, copy enclosed, and was allowed and issued subsequent to the 
entry of the rejections in the present case. This issued patent is, of course, presumed valid and 
the claim language presumed to be enabled and fully described in the specification. As such, the 
6 724 patent is strong evidence that the claims here satisfy both requirements. Applicants 
believed that upon reconsideration of the evidence presented herein that the Examiner will agree 
that the rejections are improper. 
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2. No factual basis is provided to support rejection of claims 2-4, 6, 8, 10, 15, 23, 
30, 31, 33-35, and 37-41 under 35 U.S.C. §112, first paragraph 

First, Applicants observe that the Action again provides no factual basis to rebut the 
teachings of the specification or support the premise that one skilled in the art would have to 
undertake undue experimentation to "obtain a tissue specific ligand, wherein the tissue specific 
ligand is an anti-cancer agent, a tumor marker, a folate receptor targeting ligand, a tumor 
apoptotic cell targeting ligand, a tumor hypoxia targeting ligand, or an agent that mimics 
glucose... admixing said ligand with ethylenediceysteine (EC) to obtain an EC-tissue specific 
ligand derivative; and... admixing said EC-tissue specific ligand derivative with a radionuclide 
and a reducing agent to obtain a radionuclide labeled EC-tissue specific ligand derivative, 
wherein the EC forms an N 2 S 2 chelate with the radionuclide." The Examiner is referred 
specifically to MPEP §2164.04, which provides that it is the Examiner's burden to come forward 
with factual evidence that would raise a "doubt as to the objective truth of the statements" 
contained in the application regarding enablement. See, e.g., In re Marzocchi, 169 U.S.P.Q. 367, 
370 (CCPA 1971). This has not been done here. 

Contrary to the Examiner, Applicants presented substantial factual support in their last 
response, in accordance with the factors of In re Wands, to which the Examiner has not 
responded. Applicants provide once again herein the previous factual presentation along with a 
more detailed analysis of the support that includes the Declaration of Jerry L. Bryant, M.S., 
which, as discussed below, provides a detailed demonstration of the enablement of the claims. 

3. Undue experimentation is not needed to practice the invention of claims 2-4, 
6, 8, 10, 15, 23, 30, 31, 33-35, and 37-41 

In light of the teachings of the specification and the level of skill in the art, undue 

experimentation is not needed for one of ordinary skill in the art to synthesize a tissue specific 

ligand-EC conjugate (EC-ligand conjugate) as claimed. Factors to be considered include (1) the 

nature of the invention, (2) state of the prior art (3) level of one of ordinary skill in the art, (4) 

25455617.1 17 



level of unpredictability in the art, (5) amount of direction an guidance provided by the inventor 
(6) existence of working examples (7) breadth of the claims and (8) the quantity of 
experimentation needed to make or use the invention based on the content of the disclosure. In 
re Wands, 858 F.2d 731, 8 USPQ2d 1400 (Fed. Cir. 1988). 

a. The art related to the claimed invention was well developed and skill 
in the art was high 

As stated in the Action on page 4, the nature of the invention is directed to methods of 
synthesizing EC-tissue specific ligand complexes. The state of the art is one in which 
radiolabeling of N 2 S 2 chelates was known, as exemplified by the Anderson et al 1995, citation 
on page 5 of the Action. Also known in the art were synthetic methods for conjugating imaging 
agents to targeting agents based on the available functional groups of the targeting agent, see 
U.S. Patent 5,517,993 column 7, line 53 to column 8, line 26. Thus, one of ordinary skill in the 
art of imaging agent conjugation possessed a high level of skill in conjugating imaging agents to 
targeting agents. The Examiner is also directed to the Declaration of Jerry L. Bryant, discussed 
in greater detail below, which provides additional evidence that the state of the art pertaining to 
conjugation of imaging agents to targeting agents was well-developed. 

b. The specification provides sufficient guidance to one of skill in the art 
for the purpose of selecting a targeting agent 

One of ordinary skill in the art, in light of the specification, could have readily selected a 

targeting agent to be used in the claimed methods for synthesizing an EC-tissue specific ligand 

conjugate. Applicants provide guidance to the skilled artisan by means of a number of examples 

illustrating the coupling of EC to a representative number of tissue specific ligands. The tissue 

specific ligands described in the specification are representative of the various classes of tissue 

specific agents, including anti-cancer agents (specification, page 5, line 16-18), tumor markers 

(specification, page 5, line 18-21), folate receptor targeting ligands (specification, page 5 line 
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23), tumor apoptotic and tumor hypoxia cell targeting ligands (specification, page 5, line 24-25), 
and agents that mimic glucose (specification, page 5, Line 29 to page 6, line 2). 

In further support, Applicants reference the scientific literature to demonstrate that one of 
skill in the art, based on the teachings of the specification, would be able to readily identify and 
select a tissue specific ligand of the invention. There are a variety of methods known in the art 
for the identification of ligands and the characterization of the identified ligand as an anticancer 
agent (Yamori et aL, 1999 - in vitro and in vivo growth inhibition assays), a tumor marker (Hibi 
et ai, 1999; Becker et aL, 1999 - northern blotting western blotting and 
immunohistochemisttry), a folate receptor targeting ligand (Sudimack and Lee, 2000 - 
radiolabeled ligand binding), a tumor apoptotic cell targeting ligand (Takamizawa et aL, 2000 - 
RNase protection and western blotting assays), a tumor hypoxia targeting ligand (Garayoa et aL, 
2000 - northern blotting, immunohistochemistry, and luciferase reporter assays), or an agent that 
mimics glucose (Kanazawa et aL, 1997 - in vivo distribution studies and NMR analysis). 
Specifically, the specification identifies various anticancer agents in Table 2 on pages 34-41. In 
addition, Yamori et aL, on page 4043, describe methods that exemplify the identification of 
anticancer agents by analysis of cell growth inhibition and antitumor activity against nude mouse 
xenografts. Hibi et aL describe using northern blot, western blot, and immunohistochemical 
analysis of various cancer cells and non-cancer cells to identify the tumor marker PGP9.5. 
Becker et aL describe the use of a monoclonal antibody as a tumor marker to identify tumor cells 
expressing an aberrant form of E-cadherin. 

Detection of folate receptor targeting is exemplified in Sudimack and Lee (2000) on page 
151 to 152 where localization of a folate receptor ligand is accomplished by in vitro and in vivo 
radiolabeled ligand studies. An example of tumor apoptotic cell targeting ligand identification is 
provided in Takamizawa et aL where the expression of proapoptotic proteins is assayed by 
RNase protection and western blotting assays. A tumor hypoxia targeting ligand may be 
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identified by using northern blotting, immunohistochemistry, and luciferase reporter assays in 
conjunction with hypoxic cell culture as described in Garayoa et al. Kanazawa et al identify 
the tumor localization of glucose mimics or analogs by using in vivo distribution studies and 
NMR analysis. Any of these methods in combination with the guidance provided may be used 
for identifying a tissue specific agent of the invention. The Declaration of Jerry L. Bryant, M.S., 
discussed in greater detail below, provides additional evidence that the specification provides 
sufficient guidance to one of skill in the art for the purpose of selecting a targeting agent. 

c. The specification provides sufficient guidance to one of skill in the art 
for purposes of identifying the necessary conjugation chemistry 

If the Examiner's concerns are related to the presence of appropriate functional groups on 
the selected tissue specific ligand, the specification provides a detailed description of the 
conjugation chemistry. Applicants refer the Examiner to at least page 6, lines 4-18; page 22, line 
18 to page 23, line 23; FIG. 1-3, 7, 8A, 16, 21, 36, 49, 54, and 59 for a detailed description of the 
chemistry and functional groups underlying the conjugation of EC to representative tissue 
specific ligands. Of particular interest is Table 1 on page 23 of the specification that illustrates 
exemplary linkers that can be used to conjugate EC to a variety of functional groups. One of 
skill in the art is capable of identifying a functional group(s) of a tissue specific ligand that is 
useful for the synthetic methods claimed. 

The Declaration of Jerry L. Bryant, M.S., discussed in greater detail below, provides 
additional evidence that the specification provides sufficient guidance to one of skill in the art for 
the purpose of identifying the necessary conjugation chemistry. 

d. Routine imaging and distribution studies 

Once an EC-conjugate is synthesized according to the present invention, one of skill can 
readily confirm its imaging capabilities through the application of imaging studies such as the 
cellular uptake and distribution studies exemplified throughout the examples section, pages 32- 
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68 of the specification. In particular, cellular uptake studies are exemplified throughout the 
examples section and in FIGs. 46-48, 55-58, 69-73, and 76-80; whereas distribution studies are 
exemplified throughout the examples section and in FIGs. 6, 11, 12, 14, 15, 17-20, 25, 26, 28-35, 
37, 81-86. No undue experimentation is needed to carry out the teachings of the specification 
and perform the claimed methods for synthesizing imaging conjugates. 

Claims may be rejected if persons skilled in the art must resort to elaborate, considerable, 
or unreasonable experimentation in order to practice an invention. In light of the foregoing, such 
undue experimentation is not required to practice the methods for synthesizing an EC-tissue 
specific ligand conjugate. The Declaration of Jerry L. Bryant, M.S., discussed in greater detail 
below, provides additional evidence that undue experimentation is not required to practice the 
methods for synthesizing EC-tissue specific ligand conjugates of the claimed invention. 

4. Declaration of Jerry L. Bryant, M.S. 

As set forth above, the Examiner has failed to meet his burden of coming forward with 
factual evidence that would raise a "doubt as to the objective truth of the statements" contained 
in the application regarding enablement. See, e.g., In re Marzocchi, 169 U.S.P.Q. 367, 370 
(CCPA 1971). As set forth above, Applicants have provided ample evidence of enablement. 

Applicants provide herein even further evidence of enablement by submitting, as Exhibit 
A, the Declaration of Jerry L. Bryant, M.S. It should be noted that in accordance with MPEP 
§2164.05, "Applicants may submit factual affidavits or cite references to show what one skilled 
in the art knew at the time of filing the application." MPEP §2164.05. "A Declaration or 
affidavit is, itself, evidence that must be considered ." MPEP §2164.05 (emphasis added). 

Mr. Bryant has expertise in the synthesis and use of radionuclide imaging agents. His 
expertise includes employment as Chief Technology Officer of several business entities that are 
involved with research directed to the synthesis and use of radionuclide imaging agents, a co- 
inventorship on three patent applications pertaining to novel radionuclide imaging agents and 
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imaging technologies, involvement in funded studies pertaining to the development of 
radionuclide imaging agents and their use in imaging, and authorship of numerous reference 
materials pertaining to the synthesis of radionuclides and their use as imaging agents. See 
paragraphs 1-3 of Exhibit A. Mr. Bryant has reviewed the present patent application and the 
Office Actions dated September 29, 2003 and June 25, 2004, and he has an understanding of the 
rejections that have been set forth by the Examiner. See paragraphs 4-6 of Exhibit A. 

As a scientist who has expertise in the synthesis and use of radionuclides, Mr. Bryant sets 
forth in his Declaration his belief that the invention set forth in the present application provides 
for novel diagnostic and therapeutic radiopharmaceuticals that can be broadly applied by 
scientists and clinicians, and that the chemistry of the technology is such that those of ordinary 
skill in the synthesis of radiolabeled imaging agents will be able to make and use the claimed 
radiolabeled imaging agents without an undue amount of experimentation. See paragraphs 7 and 

8 of Exhibit A. Furthermore, Mr. Bryant has declared that "[w]ithout reservation, I believe that 
if a skilled expert had the foresight to invent and develop this technology many years ago, it 
would be in routine use by scientists in the laboratory and clinicians in the hospital." Paragraph 

9 of Exhibit A. 

Mr. Bryant has declared that one skilled in the imaging and use of radionuclide imaging 
agents would have been enabled to make and use the claimed invention when presented with the 
information provided in the specification, and the specification, with its numerous working 
examples, provides sufficient guidance to predictably identify the targeting ligands and EC- 
targeting ligand complexes without an undue amount of experimentation. See paragraphs 10-11 
of Exhibit A. In support of his statements pertaining to enablement, he sets forth summaries of 
information pertaining to support provided in the specification and reference materials available 
at around the priority date of the instant invention that would support enablement. This 
information, that is detailed in his Declaration, is summarized as follows. 
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a. Claims Pertaining to Anticancer Agents 

Mr. Bryant has declared that the entire specification provides a substantial amount of 
information regarding embodiments of the claimed invention wherein the tissue specific ligand is 
an anticancer agent, the conjugation chemistry of anticancer agents as targeting ligands, and 
information pertaining to the preparation of EC-anticancer agent derivatives. See paragraphs 12- 
14 of Exhibit A. For example, he indicates that exemplary anticancer agents are set forth in 
Table 2 of the specification. See paragraph 12, Exhibit A. Exemplary radiolabeled ligands 
wherein the targeting ligand is an anticancer agent are also set forth in the specification, such as 
on page 6, line 30 through page 7, line 4, and Table 1, page 23. See paragraph 14 of Exhibit A. 

Furthermore, Mr. Bryant declares that around the time of the priority date, numerous 
anticancer agents were known and widely used in the treatment of cancer, and that the phrase 
"anticancer agent" would have been readily understood to refer to agents such as 
chemotherapeutic drugs that had been widely used by scientists and clinicians for many years. 
See paragraph 15 of Exhibit A. Furthermore, the use of anticancer agents as targeting ligands 
was well-known at around the time the application was filed in the context of unrelated 
inventions, and he has identified numerous examples wherein anticancer agents were known to 
be used as targeting ligands. See paragraph 16 of Exhibit A. Furthermore, Mr. Bryant describes 
the state-of-the-art around the time of filing pertaining to use of anticancer agents as targeting 
ligands in conjugates for imaging. See paragraph 17, Exhibit A. For example, he has cited 
publications of the present inventors, including Zareneyrizi et ai, 1999 (Exhibit 18 of Exhibit 
A), which describes the use of 99m Tc-EC-colchicine for imaging studies, and Yang et al 9 1999a 
(Exhibit 19 of Exhibit A) which describes the synthesis of 11 ^-labeled DTPA-methotrexate for 
use in imaging. See paragraph 17 of Exhibit A. Thus, the state-of-the-art pertaining to 
anticancer agents and their use as targeting ligands was well-developed in the context of 
unrelated inventions. 
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In view of the above, Mr. Bryant has concluded that one skilled in the synthesis and use 
of radiolabeled imaging agents would have understood, from reading the specification, that an 
"anticancer agent" is a phrase used to refer to a member of a specific group of agents that can 
readily identified by in vitro and/or in vivo studies, that anticancer agents can be used as 
targeting ligands, and that the science related to this area was highly developed at around the 
priority date. See paragraph 18, Exhibit A. As a result, he declares that "one of ordinary skill in 
the synthesis and use of radionuclide imaging agents, upon reading the specification of the 
present application, would have been able to make and use the claimed radionuclide-labeled 
anticancer agents without an undue amount of experimentation." Paragraph 18, Exhibit A. 
b. Claims Pertaining to Tumor Markers 

Mr. Bryant has identified a substantial amount of information in the specification 
pertaining to claims that include a tumor marker as the tissue-specific ligand. See paragraph 19 
of Exhibit A. Exemplary sections include page 5, lines 5-14 and page 5, line 22. See paragraph 
19 of Exhibit A. Furthermore, he has indicated that the specification provides substantial 
guidance regarding the synthesis of EC-tumor marker derivatives. See paragraph 20 of Exhibit 
A. For example, information regarding conjugation chemistry of ligands such as tumor markers 
can be found on page 22, line 18 through page 23, line 21. See paragraph 20 of Exhibit A. 
Furthermore, Mr. Bryant has indicated that around the time of the priority date of the referenced 
patent application, the state-of-the-art pertaining to tumor markers and their use as targeting 
ligands was well-established. See paragraph 21 of Exhibit A. Numerous examples of tumor 
markers are set forth in paragraph 21 of Exhibit A, and numerous examples of tumor markers 
used as targeting ligands are set forth in paragraph 22 of Exhibit A. Furthermore, he was aware 
of a publication of the inventors that described an imaging agent that included a tumor marker as 
a targeting ligand. See paragraph 22 of Exhibit A, citing Kim et al. 9 2000 (Exhibit 30 of Exhibit 
A). Thus, in view of the information known to those of ordinary skill in the art, Mr. Bryant 
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declares that "one of ordinary skill in the synthesis and use of radiolabeled imaging conjugates, 
upon reading the specification, would have been able to make and use the claimed radiolabeled 
conjugates without an undue amount of experimentation." Paragraph 22 of Exhibit A. 
Furthermore, one skilled in the synthesis and use of radionuclide imaging agents would have 
understood that a tumor marker refers to a member of a group of agents that can be readily 
identified by techniques commonly used by those of ordinary skill in the art. See paragraph 23 
of Exhibit A. 

c. Claims Pertaining to Folate Receptor Targeting Ligands 

Mr. Bryant has identified detailed information in the specification pertaining to folate 
receptor targeting ligands and the preparation of radiolabeled folate receptor targeting ligands. 
See paragraph 24 of Exhibit A. Exemplary folate receptor targeting ligands are set forth on page 
5, line 23 and page 6, lines 4-19. See paragraph 24 of Exhibit A. Mr. Bryant has also found that 
the specification provides substantial guidance pertaining to the preparation of EC-targeting 
ligand derivatives, including, for example, page 7, lines 5-13 and page 20, lines 7-15. See 
paragraph 25 of Exhibit A. Furthermore, he has declared that around the priority date of the 
present patent application, there was a substantial amount of information pertaining to folate 
receptors and folate receptor targeting ligands that was known in the art in the context of 
unrelated inventions. See paragraph 26 of Exhibit A. In addition, folate analogs were used in 
various contexts as targeting ligands, and numerous such examples are disclosed in paragraph 27 
of Exhibit A. Regarding the development and use of radiolabeled agents for imaging, 
Mr. Bryant was aware that 99m Tc-EC-folate had been described as a new tumor imaging agent in 
a publication of the inventors. See paragraph 28 of Exhibit A, citing Ilgan et aL, 1998 (Exhibit 
40 of Exhibit A). 

In view of the information known in the art at the time of the priority date of the instant 
invention, Mr. Bryant has declared that one of ordinary skill in the art would have been able to 
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make and use the claimed radionuclide-labeled folate receptor targeting ligand conjugates 
without an undue amount of experimentation, and that the skill in the art as to folate receptor 
targeting was very high at the time of the priority date. See paragraphs 28 and 29 of Exhibit A. 
Furthermore, he notes that one of ordinary skill in the synthesis and use of radionuclide imaging 
agents would have understood that a "folate receptor targeting agent" refers to a member of a 
group of agents that can be readily identified using techniques well-known to those of ordinary 
skill in the art. See paragraph 29 of Exhibit A. 

d. Claims Pertaining to Tumor Apoptotic Cell Targeting Ligands 
Mr. Bryant has reviewed the specification, and has found that it provides substantial 
guidance regarding aspects of the invention that pertain to radiolabeled conjugates wherein the 
targeting ligand is a tumor apoptotic cell targeting ligand. See Paragraph 30 of Exhibit A. This 
support includes exemplary tumor apoptotic targeting ligands, information pertaining to the 
conjugation chemistry of tumor apoptotic targeting ligands, information pertaining to the 
imaging of tumor apoptotic cells, and a working example pertaining to a radiolabeled conjugate 
that includes annexin-V, and guidance pertaining to the preparation of EC-targeting ligand 
conjugates and radiolabeling of EC-targeting ligand derivatives. See paragraphs 30 and 31 of 
Exhibit A. 

In addition, Mr. Bryant has indicated that around the time of the priority date of the 
present application, it was well-established that apoptosis plays a critical role in the 
pathophysiology of cancer, and that markers of apoptosis had been identified and were the 
subject of active investigation in the context of unrelated inventions. See paragraphs 32 and 33 
of Exhibit A. Tumor apoptotic cell targeting ligands, exemplified by annexin V, would have 
been known to refer to a very limited number of specific compounds which are capable of 
detecting the death of tumor cells. See paragraph 34 of Exhibit A. The state-of-the-art related to 
apoptotic cell targeting ligands was well-established. See paragraph 34 of Exhibit A. 

25455617.1 26 



Therefore, in view of the above, Dr. Bryant declares that "one of ordinary skill in the 
synthesis and use of radionuclide imaging agents, upon reading the specification, would have 
been able to make and use the claimed radionuclide-labeled apoptotic cell targeting ligand 
conjugates without an undue amount of experimentation." Paragraph 35 of Exhibit A. 
Furthermore, "one of ordinary skill in the synthesis and use of radionuclide imaging agents 
would have understood that an 'apoptotic cell targeting ligand' refers to a member of a specific 
group of agents that can be readily identified" using techniques well-known to those of ordinary 
skill in the art. Paragraph 35 of Exhibit A. 

e. Claims Pertaining to Tumor Hypoxia Targeting Ligands 

Upon review of the specification, Mr. Bryant has found that there is substantial support in 
the specification for methods of the invention that involve tumor hypoxia targeting ligands and 
conjugates involving tumor hypoxia targeting ligands. See paragraph 36 of Exhibit A. This 
information includes exemplary tumor hypoxia targeting ligands, information pertaining to the 
conjugation chemistry of such targeting ligands, and information pertaining to the preparation of 
EC-tumor hypoxia targeting ligand conjugates, including a working example pertaining to the 
synthesis and stability of 99m Tc-EC-metronidazole. See paragraph 36 of Exhibit A. 

Mr. Bryant has declared that around the time of filing of the present patent application, 
there was substantial information available regarding tumor hypoxia targeting ligands. See 
paragraph 38 of Exhibit A. Exemplary tumor hypoxia targeting ligands, including use of one 
such targeting ligand in imaging, are set forth in paragraph 38 of Exhibit A. Dr. Bryant also 
indicates that Yang et al (Exhibit 57 of Exhibit A, a publication of the inventors), had developed 
a 99m Tc-labeled metronidazole using EC as a chelator and determined that it was feasible to use 
this agent to image tumor hypoxia. See paragraph 39 of Exhibit A. 

Therefore, Dr. Bryant has declared that "[o]ne of ordinary skill in the synthesis and use of 
radionuclide imaging agents, upon reading the specification, would have been able to make and 
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use the claimed radionuclide-labeled tumor hypoxia targeting ligand conjugates without an 
undue amount of experimentation." Paragraph 40 of Exhibit A. Furthermore, "[o]ne of ordinary 
skill in the synthesis and use of radionuclide imaging agents would have understood that a 
'tumor hypoxia targeting ligand' refers to a member of a specific group of agents that can be 
readily identified, and that the claims of the invention particularly point out and distinctly claim 
the subject matter that is the invention." Paragraph 40 of Exhibit A. 

f. Claims Pertaining to Agents that Mimic Glucose 
Mr. Bryant has reviewed the specification, and has found that aspects of the present 
invention that include agents that mimic glucose as the tissue specific ligand are discussed 
throughout the specification. See paragraph 41 of Exhibit A. For example, the specification 
includes information pertaining to exemplary agents that mimic glucose, information pertaining 
to the conjugation chemistry of targeting ligands that can be applied to agents that mimic 
glucose, information pertaining to tumor glycolysis targeting, and two working examples 
pertaining to the synthesis of 99m Tc-EC-neomycin and 99m Tc-EC-deoxyglucose and their 
evaluation as imaging agents. See paragraph 41 of Exhibit A. The specification has also been 
found to provide substantial guidance pertaining to the preparation of EC-targeting ligand 
conjugates that can be applied to conjugates of EC with agents that mimic glucose, as well as 
information pertaining to the radionuclide labeling of these conjugates. See paragraph 42 of 
Exhibit A. 

Mr. Bryant also notes that the phrase "an agent that mimics glucose" would have been 
understood to refer to specific compounds which target glucose metabolism, and that a 
substantial amount of information pertaining to such compounds was available around the 
priority date of the present patent application in the context of unrelated inventions. See 
paragraph 42 of Exhibit A. Exemplary agents that mimic glucose are set forth in paragraphs 43 
and 44 of Exhibit A, and include [14C]deoxyglucose and 18 F-FDG. Certain of these agents, such 
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as FDG, had been widely used in nuclear medicine for cancer diagnosis. See paragraph 44 of 
Exhibit A. Aminoglycosides were known as agents that mimic glucose, and their use as ligands 
was well known. See paragraph 45 of Exhibit A. 

In view of the above, Mr. Bryant has concluded that "a person of ordinary skill in the 
synthesis and use of radionuclide imaging agents, upon reading the specification, would have 
been able to make and use the claimed radionuclide-labeled conjugates incorporating agents that 
mimic glucose without an undue amount of experimentation." Paragraph 46 of Exhibit A. 
Furthermore, "one of ordinary skill in the synthesis and use of radionuclide imaging agents 
would have understood that an 'agent that mimics glucose' refers to a member of a specific 
group of agents that can be readily identified." 

g. Conclusion 

Mr. Bryant has declared that in view of the above, "claims 2-4, 6, 8-10, 15, 23, 30, 31, 
33-35, and 37-41 of the above referenced patent application contains subject matter which was 
described in the specification of the above-referenced patent application in such a way as to 
enable one of ordinary skill in the synthesis and use of radionuclide imaging agents to make and 
use the invention." Paragraph 47 of Exhibit A. Furthermore, Mr. Bryant has declared that "[t]he 
description of the invention provided in the specification is sufficiently clear and concise such 
that one of ordinary skill in the synthesis and use of radionuclide imaging agents would be able 
to make the claimed agents and practice the claimed methods without an undue amount of 
experimentation." Paragraph 47 of Exhibit A. In addition, he has found that each of the groups 
set forth by the phrases "anticancer agent," "tumor marker," "folate receptor targeting ligand," 
"tumor apoptotic cell targeting ligand," "tumor hypoxia targeting ligand," and "an agent that 
mimics glucose" are limited, and members of these groups "can be identified using techniques 
known to those of ordinary skill in the synthesis and use of radionuclide imaging agents." 
Paragraph 47 of Exhibit A. He also notes that "the art pertaining to the synthesis and use of EC- 
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targeting ligand complexes was highly advanced at the time of filing of the application, and 
determining which types of targeting ligand complexes would bind EC and generate results 
would not have required an undue amount of experimentation." Paragraph 47 of Exhibit A. As 
a result, he observes, there would be predictability in practicing the claimed invention, 
particularly in view of the guidance provided by the working examples. See paragraph 47 of 
Exhibit A. 

5. Conclusion 

In view of the argumentation and evidence set forth above, Applicants respectfully 
request withdrawal of the enablement rejections under 35 U.S.C. §112, first paragraph. 
G. Rejections based on 35 U.S.C. 112, second paragraph 

The Action rejects claims 2-4, 6, 8, 10, 15, 23, 30, 31, 33-35, and 37-41 based on the 
premise that the phrases "anticancer agent," "tumor marker," "folate receptor targeting ligand," 
"tumor apoptotic cell targeting ligand," "tumor hypoxia targeting ligand," and "an agent that 
mimics glucose" are "unlimited." See Office Action dated September 29, 2003. Applicants 
respectfully traverse. 

The phrases "anticancer agent," "tumor marker," "folate receptor targeting ligand," 
"tumor apoptotic cell targeting ligand," "tumor hypoxia targeting ligand " and "an agent that 
mimics glucose" are terms used to refer to specific classes of targeting ligands. Each class of 
targeting ligand, when taken in light of the description provided in the specification, is readily 
discernable to one of ordinary skill in the art. 

1. Declaration of Jerry L. Bryant, M.S. 

Applicant refers to the preceding discussion pertaining to the Declaration of Mr. Jerry 
Bryant related to ability of one of skill in the art to readily identify or obtain tissue specific 
ligands as described in the specification and in the art. As set forth in the Declaration, 
Mr. Bryant has an understanding of the nature of the present rejection pertaining to 
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indefiniteness. See paragraph 6 of Exhibit A. He has declared that "[t]he information provided 
in the specification would have permitted one skilled in the synthesis and use of radiolabeled 
imaging agents to understand that the phrases 'anticancer agent,' 'tumor marker/ 'folate 
receptor targeting ligand,' 'tumor apoptotic cell targeting ligand,' 'tumor hypoxia targeting 
ligand,' and 'an agent that mimics glucose' are generally accepted phrases that are used to refer 
to specific, defined classes of targeting ligands " Paragraph 10 of Exhibit A. In support of this 
conclusion, Mr. Bryant cites relevant sections of the specification and reference materials 
pertaining to unrelated inventions that were available at or around the time of the priority date. 
These sections of the specification and reference materials are discussed above in the response 
pertaining to the enablement rejections, and the discussion is herein specifically incorporated to 
apply to this section of the response. Additional detail is provided as follows, 
a. Claims Drawn to Anticancer Agents 
Regarding claims drawn to "anticancer agents" as targeting ligands for use in the present 
invention, Mr. Bryant, as set forth in the previous section, has cited relevant sections of the 
specification that disclose substantial information pertaining to anticancer agents, including 
numerous exemplary agents, such as those set forth in Table 2 of the specification. See 
paragraphs 12-14 of Exhibit A. He has also cited relevant reference material from unrelated 
inventions that was available at around the time of the priority date, including information 
pertaining to numerous anticancer agents that were known in the art, and their use as targeting 
ligands in unrelated inventions. See paragraphs 15-17 of Exhibit A. In view of this information, 
Mr. Bryant has declared that "[t]he phrase 'anticancer agent' [in the specification] would have 
been understood [by one of ordinary skill in the synthesis and use of radiolabeled imaging 
agents] to refer to agents such as chemotherapeutic drugs such as methotrexate, paclitaxel or 
tamoxifen, which had been widely used by scientists and clinicians for many years." Paragraph 
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15 of Exhibit A. Consequently, the claims of the invention "particularly point out and distinctly 
claim the subject matter that is the invention." Paragraph 18 of Exhibit A. 

b. Claims Drawn to Tumor Markers 

Regarding claims drawn to "tumor markers," Mr. Bryant, as set forth above, has 
identified substantial support in the specification pertaining to "tumor markers" as the tissue 
specific ligand for use in the present invention. Paragraphs 19-10 of Exhibit A. He has also, as 
set forth above, identified a substantial amount of reference material pertaining to tumor markers 
and their use as targeting ligands from around the time of the priority date of the above- 
referenced patent application in the context of unrelated inventions. Paragraph 21 of Exhibit A. 
Numerous tumor markers were known to exist in the art at around the time of the priority date 
(see paragraph 21 of Exhibit A), tumor markers were known to be used as targeting ligands in 
the context of unrelated inventions (see paragraph 22 of Exhibit A). In view of this information, 
Mr. Bryant has declared that "[o]ne of ordinary skill in the synthesis and use of radionuclide 
imaging agents would have understood that a 'tumor marker' refers to a member of a group of 
agents that can be readily identified by techniques such as Northern blot analysis, Western Blot 
analysis, and immunohistochemistry, and that the claims of the invention particularly point out 
and distinctly claim the subject matter that is the invention." See paragraph 23 of Exhibit A. 

c. Claims Pertaining to Folate Receptor Targeting Ligands 

Mr. Bryant, as previously detailed, has identified substantial support in the specification 
pertaining to folate receptor targeting ligands and the preparation of radiolabeled folate receptor 
targeting ligands. See paragraphs 24-25 of Exhibit A. This support includes exemplary folate 
receptor targeting ligands, as set forth on page 5, line 23 through page 7, line 1 of the 
specification. See paragraph 24 of Exhibit A. 

Furthermore, as discussed above, Mr. Bryant has set forth in his Declaration a summary 
pertaining of the state-of-the-art regarding folate receptor targeting ligands that was known on or 
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about the time of the priority date of the present patent application in the context of unrelated 
inventions. See paragraph 27 of Exhibit A. Exemplary folate receptor targeting ligands that 
were known in the art at or around the priority date of the referenced patent application included 
folic acid, folinic acid, pteropolyglutamic acid, and folate receptor-binding pteridines such as 
tetrahydropterins, dihydrofolates, tetrahydrofolates, and their deaza and dideaza analogs. 
Paragraph 27 of Exhibit A, citing column 7, lines 28-34 of U.S. Patent 5,108,921 (Exhibit 35). 
Furthermore, folate had been used as a targeting ligand in a new tumor imaging agent. See 
paragraph 28 of Exhibit A. The information available pertaining to folate receptor targeting 
ligands demonstrates that "skill in the art was very high" in the context of unrelated inventions. 
Paragraph 28 of Exhibit A. 

Mr. Bryant has declared that "[i]n view of the disclosure in the specification, one of 
ordinary skill in the synthesis and use of radionuclide imaging agents would have understood 
that a 'folate receptor targeting ligand' refers to a member of a group of agents that can be 
readily identified, and that the claims of the invention particularly point out and distinctly claim 
the subject matter that is the invention." Paragraph 29 of Exhibit A. 

d. Claims Pertaining to Tumor Apoptotic Cell Targeting Ligands 

As set forth above, Mr. Bryant has reviewed the instant specification, and has identified 
substantial guidance regarding aspects of the present invention that include a tumor apoptotic 
cell targeting ligand. See paragraph 30 of Exhibit A. For example, examples of tumor apoptotic 
cell targeting ligands can be found on page 5, lines 24-25, and a detailed discuss regarding the 
imaging of tumor apoptotic cells that includes exemplary tumor apoptotic cell targeting ligands 
such as annexin V can be found on page 28, lines 14-20 and page 29, lines 19-23. Furthermore, 
Example 4 of the specification pertains to the synthesis, biodistribution, and imaging studies of a 
radiolabeled conjugate that includes annexin V. See paragraph 30 of Exhibit A. 
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In addition, as set forth above, the state-of-the-art pertaining to tumor apoptotic cell 
targeting ligands in the context of unrelated inventions was well-established, and markers for 
apoptotis were actively under investigation. See paragraphs 32-33 of Exhibit A. Mr. Bryant 
declares that in view of the state-of-the-art, "[t]he phrase 'tumor apoptotic cell targeting ligand' 
would have been and should be well understood to refer to a very limited number of specific 
compounds which are capable of detecting the death of tumor cells." Paragraph 34 of Exhibit A. 
Exemplary tumor apoptotic cell targeting ligands were known in the art, such as PK11195 and 
annexin V. See paragraph 34 of Exhibit A. 

Based on the state-of-the-art at or around the time of the priority date, Mr. Bryant 
declares that "one of ordinary skill in the synthesis and use of radionuclide imaging agents would 
have understood that an 'apoptotic cell targeting ligand' refers to a member of a specific group of 
agents that can be readily identified using techniques such as those set forth above, and that the 
claims of the invention particularly point out and distinctly claim the subject matter that is the 
invention." Paragraph 35 of Exhibit A. 

e. Claims Pertaining to Tumor Hypoxia Targeting Ligands 

As discussed in the response set forth above pertaining to enablement, Mr. Bryant has 
identified in-depth information in the specification pertaining to tumor hypoxia targeting ligands, 
and conjugates that include these types of targeting ligands. See Paragraph 36 of Exhibit A. As 
set forth in his Declaration, Mr. Bryant has identified exemplary tumor hypoxia targeting ligands 
in the specification, such as those set forth on page 5, lines 24-25 of the specification. See 
paragraph 36 of Exhibit A. In addition, the specification includes a detailed discussion 
pertaining to the assessment of tumor hypoxia by imaging, information pertaining to the imaging 
of hypoxia due to stroke using 99m Tc-EC-metronidazole, and information regarding the 
preparation of EC-tumor hypoxia targeting ligand conjugates. See paragraphs 36 and 37 of 
Exhibit A. 
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Furthermore, as set forth above, the state-of-the-art pertaining to tumor hypoxia targeting 
ligands was well-established in the context of unrelated inventions. See paragraph 38 of Exhibit 
A. A number of hypoxia-selective antitumor agents had been identified, such as 
bis(nitroimidazolyl)alkanecarboxamides ? adrenomedullin, and fluorine- 18-fluoromisonidazole. 
See paragraph 28 of Exhibit A. Furthermore, Yang et al, 1999b (Exhibit 57 of Exhibit A, a 
publication of the inventors) had developed a 99m Tc-labeled metronidazole using EC as a 
chelator, and determined that it was feasible to use this agent to image tumor hypoxia. See 
paragraph 39 of Exhibit A. Thus, Mr. Bryant has declared that "use of tumor markers as 
targeting ligands was well-established, and the level of expertise of those in this field was high." 
Paragraph 39 of Exhibit A. 

In view of the state-of-the-art pertaining to tumor hypoxia targeting ligands, Mr. Bryant 
has declared that upon reading the specification, "[o]ne of ordinary skill in the synthesis and use 
of radionuclide imaging agents would have understood that a 'tumor hypoxia targeting ligand' 
refers to a member of a specific group of agents that can be readily identified, and that the claims 
of the invention particularly point out and distinctly claim the subject matter that is the 
invention." Paragraph 40 of Exhibit A. 

f. Claims Pertaining to Agents that Mimic Glucose 

As set forth previously, Mr. Bryant has reviewed the specification and has identified 
information pertaining to agents that mimic glucose and their use as targeting ligands throughout 
the specification. For example, exemplary agents that mimic glucose can be found on page 5, 
line 29 through page 6, line 3. See paragraph 41 of Exhibit A. The specification also includes 
detailed information pertaining to the conjugation chemistry of these targeting ligands, a 
discussion regarding tumor glycolysis targeting, and working examples pertaining to 99m Tc-EC- 
neomycin and 99m Tc-EC-deoxyglucose. See paragraphs 41-42 of Exhibit A. 
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Furthermore, as set forth above, Mr. Bryant has reviewed the state-of-the-art pertaining to 
agents that mimic glucose on or about the priority date of the referenced patent application in the 
context of other inventions, and has determined that the state-of-the-art in this area was well- 
established. See paragraph 43 of Exhibit A. Agents that mimic glucose were established agents 
in the diagnosis and treatment of cancer. See paragraph 43 of Exhibit A. Exemplary agents that 
mimic glucose that were known in the art included [14C]deoxyglucose, 18 F-FDG, glucose-6- 
phosphate, 2-deoxyglucose-6-phosphate, glucosamine-6-phosphate, N-acetylglucosamine-6- 
phosphate, and aminoglycosides. See paragraph 44 of Exhibit A. 

Therefore, Mr. Bryant declares that a person of ordinary skill in the synthesis and use of 
radionuclide imaging agents, upon reading the specification, would have understood that 'an 
agent that mimics glucose' refers to a member of a specific group of agents that can be readily 
identified, and that the claims of the invention particularly point out and distinctly claim the 
subject matter that is the invention." Paragraph 46 of Exhibit A. 
g. Conclusion 

Based on his review of the specification and in view of the reference material available at 
or around the priority date of the patent application pertaining to the phrases "anticancer agent," 
"tumor marker," "folate receptor targeting ligand," "tumor apoptotic cell targeting ligand," 
"tumor hypoxia targeting ligand," and "an agent that mimics glucose," Mr. Bryant declares that 
"the present claims particularly point out and distinctly claim the subject matter that the 
inventors believe is the invention." Paragraph 48 of Exhibit A. He further declares that "the 
phrases 'anticancer agent,' 'tumor marker,' 'folate receptor targeting ligand,' 'tumor apoptotic 
cell targeting ligand,' 'tumor hypoxia targeting ligand,' and 'an agent that mimics glucocose' are 
not confusing, nor are they unlimited in their scope," and that "someone skilled in the art would 
not and should not be confused by what these phrases mean." Paragraph 48 of Exhibit A. He 
further declares that "these phrases are definite because they refer to specific classes of targeting 
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ligands whose members can be identified using techniques well-known to those who have an 
understanding of the synthesis and use of radionuclide imaging agents." Paragraph 48 of Exhibit 
A. 

2. Breadth of a Claim is not to be Equated with Indefiniteness 

By indicating that the phrases "anticancer agent/' "tumor marker/' "folate receptor 
targeting ligand," "tumor apoptotic cell targeting ligand," "tumor hypoxia targeting ligand," and 
"an agent that mimics glucose" are unlimited, the Examiner appears to be equating breadth of the 
claim to indefiniteness. However, "[b]readth of a claim is not to be equated with indefiniteness." 
MPEP §2173.04, citing In re Miller, 441 F.2d 689, 169 USPQ 597 (CCPA 1971). "If the scope 
of the subject matter embraced by the claims is clear, and if applicants have not otherwise 
indicated that they intend the invention to be of a scope different from that defined in the claims, 
then the claims comply with 35 U.S.C. §1 12, second paragraph. As per the above argumentation 
and evidence, Applicants have demonstrated that the scope of the subject matter embraced by the 
claims is sufficiently clear such that the claims particularly point out and distinctly claim the 
subject matter that is the invention. As discussed above, the phrases at issue in this rejection 
pertain to different classes of targeting ligands that can be identified using techniques that were 
generally available to those of ordinary skill in the synthesis and use of radionuclide imaging 
agents, and thus are not unlimited in scope. 

3. Conclusion 

Definiteness of claim language must be analyzed, not only based on the content of the 
particular application disclosure and teachings of the prior art, but also on "[t]he claims 
interpretation that would be given by one possessing the ordinary level of skill in the pertinent art 
at the time the invention was made." MPEP §2173.02. Based on the Declaration of Jerry L. 
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Bryant, M.S. set forth herein, the phrases "anticancer agent," "tumor marker," "folate receptor 
targeting ligand," "tumor apoptotic cell targeting ligand," "tumor hypoxia targeting ligand," and 
"an agent that mimics glucose" are clear, and set forth defined subsets of tissue-specific ligands. 
Further, Applicants have not otherwise indicated that they intend the invention to be of a scope 
different from that defined in the claims. 

In view of the argumentation and evidence set forth above, Applicants respectfully 
request withdrawal of the rejections under 35 U.S.C. §1 12, second paragraph. 

H. Rejection of Claim 32 based on 35 U.S.C. 112, second paragraph 

The Action maintains the 112, second paragraph, rejection in part, with respect to the 
term "octreotide." 

Applicants do not understand the rejection and thus maintain claim 32 as filed. The drug 
"octreotide" is a well-known octopeptide used to treat cancer. See enclosed product description. 
Thus, it falls in the class of anticancer agents and is identified as such in the present application 
in Table 2 at page 36. The Action states that art was previously cited against peptides. 
Applicants are unaware to what the Examiner refers. However, the relevancy of this, whether 
true or not, to the present §112, second paragraph, rejection is unclear. There is no question that 
the term "octreotide" is sufficiently clear and unabiguous. 

I. Conclusions 

Applicants have submitted remarks which are believed to place the present claims in 
condition for allowance. In view of this, Applicants respectfully request that the present claims 
be passed for allowance. 
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CERTIFICATE OF MAILING 
37C.F.R. 1.8 

I hereby certify that this correspondence is being deposited with the U.S. Postal Service 
with sufficient postage as First Class Mail in an envelope addressed to: Commissioner 
for Patents, P. O. Box 1450, Alexandria, VA 22313-1450, on the date below: 



Date 




Monica A. De LtrPaz 



PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: 
Yang, et al. 

Serial No.: 09/599,152 

Filed: June 21, 2000 

For: ETHYLENEDICYSTEINE (EC)-DRUG 
CONJUGATES, COMPOSITIONS AND 
METHODS FOR TISSUE SPECIFIC 
DISEASE IMAGING 

DECLARATION OF JERRY L. BRYANT. M.S.. UNDER 37 C.F.R. S1.132 

MS AF 

Commissioner for Patents 
P. O. Box 1450 
Alexandria, VA 22313-1450 



I, Jerry L. Bryant, M.S., do declare that: 
1 . I am a United States citizen residing at 6861 Staffordshire St. Houston, TX 77030. 



Group Art Unit: 1619 
Examiner: Jones, D. 
Atty. Dkt. No.: UTXC:664 



2. I currently hold the position of Chief Technology Officer, Head of Scientific Evaluation, 
Division of Business Development, Cell>Point, LLC, 7120 E. Orchard Road, Suite 350, 
Englewood, CO 80111. A copy of my curriculum vitae, including a list of my 
publications, is attached as Appendix A. 
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3. I am skilled in the synthesis and use of radionuclide-labeled imaging agents, as evidenced 
by the following: 

• I have worked as Chief Technology Officer of Cell>Point, LLC since 2001. 

• I have been employed as the Director of Research Development of VeriMed Research 
Corporation in Houston, TX, from 2002-2004. 

• My duties at Cell>Point and VeriMed include participation in the development of novel 
radiopharmaceuticals for different diseases, such as cancer, cardiovascular disease, and 
diabetes. I have also been involved with studies directed to the synthesis and use of 
radionuclides, and studies directed to understanding the mechanism and biochemistry of 
the agents as it pertains to the pharmacokinetics and biodistribution of the agents in 
animals and humans. In addition, I have been involved in the evaluation of new 
technologies for the treatment of cancer, cardiovascular disease, and diabetes. 

• I was employed as Chief Scientific Officer of Allcure, Inc., in Houston, TX, from May, 
2001 -May, 2002. My duties at Allcure included designing and marketing in vitro and in 
vivo services to drug and bio-tech companies for evaluating compounds of interest 
(nuclear medicine, SCID mouse in vivo service and mechanism studies). 

• I have experience as a Research Assistant II in the Department of Nuclear Medicine, the 
Division of Diagnostic Imaging, of the University of Texas M.D. Anderson Cancer 
Center, from October, 2002 to June, 2003. 

• I am a co-inventor of three patent applications that pertain to imaging technology, 
including USSN 10/703,405 ("Ethylenedicysteine (EC)-Drug Conjugates, Compositions, 
and Methods for Tissue Specific Disease Imaging," Yang et al)\ USSN 10/942,615 
("Mechanism-Based Targeted Pancreatic Beta Cell Imaging and Therapy," Yang et al.); 
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and USSN 10/732,919 (N2S2 Chelate-Targeting Ligand Conjugates," Yang et al). See 
page 6 of Appendix A. 

• I have been involved in funded studies pertaining to the development and evaluation of 
imaging agents during the past five years, including: (1) a study of CT and MRI 
functional agent development and evaluation supported by VeriMed Research 
Corporation; (2) a study of 99m-Tc-Ethylenedicysteine (EC)-Drug Conjugates for Tissue 
Specific Disease Imaging supported by Cell>Point, LLC; and (3) a study to compare Tc- 
99m-EC-deoxyglucose (EC-DG) and FDG-PET scans for the evaluation of patients 
suspected of having persistent/recurrent squamous cell carcinoma of the larynx after 
definitive treatment with radiation therapy and the evaluation of primary lung cancer 
patients, sponsored by Cell>Point, LLC. See page 7 of Appendix A. 

• I am a co-author of seven articles and numerous abstracts pertaining to the evaluation and 
testing of radiolabeled imaging agents. See pages 9-14 of Appendix A. 

• I am also a co-author of two book chapters pertaining to radiolabeled imaging agents and 
their uses in chemistry and nuclear medicine. See page 14 of Appendix A. 

• Regarding my formal education, I have a Master of Science degree (1991) in 
Microbiology & Cell Science and Molecular Biology from the University of Florida, and 
a B.S. degree (1987) in Chemistry and Biochemistry from Tennessee State University. 

• I have extensive experience in cell and molecular biology, as delineated in my curriculum 
vitae. See pages 2-3, Appendix A. 

4. I have reviewed the above-referenced application, as well as the Office Actions to the 
above-referenced application that are dated September 29, 2003, and June 25, 2004. I 
understand that the above-referenced application was filed on or about June 21, 2000. 
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I understand that the Examiner has rejected claims 2-4, 6, 8-10, 15, 23, 30, 31, 33-35, and 
37-41 of the above-referenced application because the Examiner believes the claims 
contain subject matter that was not described in the specification in such a way as to 
enable a skilled expert in the synthesis of radionuclide-labeled imaging agents to make 
and use the invention. I understand that the Examiner believes this to be true because she 
considers the potential number of EC-targeting ligand complexes to be too vast since the 
phrases "anticancer agent," "tumor marker," "folate receptor targeting ligand," "tumor 
apoptotic cell targeting ligand," "tumor hypoxia targeting ligand," and "an agent that 
mimics glucose" are said to be unlimited. I also understand that the Examiner believes 
the art pertaining to the synthesis of ethylenedicysteine (EC)-targeting ligand complexes 
is highly unpredictable, and determining which types of targeting ligands would bind EC 
and generate results would require an undue amount of experimentation such that there 
would be little predictability in practicing the claimed invention. In addition, the 
examples presented in the specification are considered by the Examiner to be insufficient 
to enable the public to prepare the claimed EC-targeting ligand complexes. I 
respectfully disagree for the reasons set forth below. 

I also understand that the Examiner has rejected claims 2-4, 6, 8-10, 15, 23, 30, 31, 33- 
35, and 37-41 of the above-referenced application because the Examiner believes that the 
claims are indefinite because they do not particularly point out and distinctly claim the 
subject matter that the inventors believe is their invention. In particular, the Examiner is 
of the opinion that the claims are confusing because the phrases "anticancer agent," 
"tumor marker," "folate receptor targeting ligand," "tumor apoptotic cell targeting 
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ligand," "tumor hypoxia targeting ligand," and "an agent that mimics glucose" are 
considered unlimited. I again respectfully disagree for the reasons set forth below. 

7. As a scientist who has worked in translational medicine, the technology disclosed in the 
above-referenced patent application will serve as the foundation for the development of 
novel diagnostic and therapeutic radiopharmaceuticals. A single technology with the 
capability to simplify the ease of radiolabeling of an array of tissue specific ligands has 
not been available to scientists and clinicians who work in the field of nuclear oncology, 
nuclear cardiology and infectious disease. It is important to note that the chemistry of 
the claimed technology is such that a skilled expert in the synthesis of radionuclide- 
labeled imaging agents, with the availability of the present specification, will be able to 
make and use the invention without undue experimentation. 

8. The beauty of this technology is its ease of use. Even the most average of skilled experts 
should have no difficulty making and using the invention when presented with the 
information in the present specification. It is well known that scientists and clinicians 
working in oncology, cardiology and infectious disease have had a very keen interest in 
tissue specific radiolabeled ligands that can be used to identify specific tissue type(s) in 
an in vivo model. 

9. Without reservation, I believe that if a skilled expert had the foresight to invent and 
develop this technology many years ago, it would be in routine use by scientists in the 
laboratory and clinicians in the hospital. With access to the information set forth in the 
present specification, I have no doubt that a skilled expert in the synthesis of 
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radionuclide-labeled imaging agents can easily and conveniently make and use the 
invention for their specific field of interest. 

10. One skilled in -the synthesis and use of radionuclide imaging agents would have been 
enabled to make and use the claimed invention when presented with the information 
provided in the specification. The information provided in the specification would have 
permitted one skilled in the synthesis and use of radiolabeled imaging agents to 
understand that the phrases "anticancer agent," "tumor marker," "folate receptor targeting 
ligand," "tumor apoptotic cell targeting ligand," "tumor hypoxia targeting ligand," and 
"an agent that mimics glucose" are generally accepted phrases that are used to refer to 
specific, defined classes of targeting ligands. One skilled in the synthesis and use of 
radionuclide imaging agents would have no difficulty making and using the claimed 
invention when presented with the information provided in the specification. By utilizing 
the claimed technology, a skilled expert would be able to build upon their existing 
knowledge to develop better radiolabeled imaging agents for genetic diseases and other 
human diseases. Therefore, the specification, with its numerous working examples, 
provides sufficient guidance to one of skill in the synthesis of radionuclide imaging 
agents to predictably identify the EC -targeting ligand complexes of the invention without 
an undue amount of experimentation. 

11. The cited sections of the specification and reference materials set forth beginning with 
paragraph 12 below provide facts in support of my assessment. In particular, these cited 
sections of the specification and reference materials support my conclusions regarding 
the general use and understanding of the phrases "anticancer agent " "tumor marker," 
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"folate receptor targeting ligand," "tumor apoptotic cell targeting ligand," "tumor 
hypoxia targeting ligand," and "an agent that mimics glucose," and the fact that EC- 
targeting ligands of the present invention that incorporate an "anticancer agent," a "tumor 
marker," a "folate receptor targeting ligand," a "tumor apoptotic cell targeting ligand," a 
"tumor hypoxia targeting ligand," or "an agent that mimics glucose" can be made and 
used without an undue amount of experimentation. 

12. Claims Pertaining to Anticancer Agents 
Support in the Specification 

The entire specification provides a substantial amount of detail regarding embodiments of 
the claimed invention where the tissue specific ligand is an anticancer agent. Particular 
sections of the specification that are exemplary include page 5, lines 16-18, which 
provides examples of anticancer agents to be used in the claimed EC-targeting ligand 
complexes and page 9, lines 18-24 which indicates that examples of anticancer agents 
include chemotherapeutic agents used in the treatment of cancer. A listing of exemplary 
anticancer drugs is provided in Table 2 (page 34, line 24 through page 42, line 2). 

13. Information pertaining to the conjugation chemistry of anticancer agents and additional 
examples of anticancer agents for use in the invention are provided on page >6?-Knes 4-16 
and on page 22, lines 18 through page 23, line 21. The specification also provides 
substantial guidance pertaining to the preparation of EC-targeting ligand derivatives (see, 
e.g., page 7, lines 5-13 and page 20, lines 7-15), and the radionuclide labeling of these 
EC-targeting ligand derivatives (see, e.g., page 7, lines 15-20 and page 7, line 17 through 
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page 22, line 16; page 21, line 6 through page 22 5 line 16; page 23, line 23 through page 
24, line 16). 

14. Examples of radiolabeled ligands of the present invention where the targeting ligand is an 
anticancer agent are provided on page 6, line 30 through page 7, line 4, and Table 1, page 
23. Information pertaining to the synthesis, biodistribution, and imaging properties of 
99m TC-EC-methotrexate and 99m Tc-EC-tomudex are discussed in Example 1 (page 32, 
line 10 through page 45, line 7) and FIGS. 2 and 3 . Information pertaining to the 
synthesis, biodistribution, and imaging properties of 99m TC-EC-colchicine is discussed in 
Example 5 (page 56, line 1 1 through page 60, line 17), FIGS. 21-27, and Tables 6 and 7. 

15. Reference Materials Available Around the Time of the Priority Date 

Around the time of the priority date, numerous anticancer agents were known and widely 
used in the treatment of cancer. See, e.g., review in Connors, 1996 (Exhibit 1). In vitro 
studies, animal protocols, and clinical trials, were evaluation tools commonly used to 
assist in the identification of anticancer agents. Reviewed in Connors, 1996 (Exhibit 1). 
Exemplary in vitro studies that were known to be useful in the identification of 
anticancer agents included cancer cell growth inhibition studies (see, e.g., Jiang et ah 
(Exhibit 2), 1983; Jiang et aL, 1998 (Exhibit 3); Palyl et aL, 1999 (Exhibit 4), and 
Yoshinari et aL, 1999 (Exhibit 5); U.S. Patent 5,356,793 (Exhibit 6); Yamori et aL, 1999 
(Exhibit 7)). In vivo studies to evaluate anticancer agents ranged from human cancer 
xenografts in nude mice (see, e.g., Cammisuli et aL, 1996 (Exhibit 8) and Hjarnaa et aL, 
1999 (Exhibit 9); Yamori et aL, 1999 (Exhibit 7)) and other tumor-bearing animal studies 
(see, e.g., Cafaggi et aL, 1992; Exhibit 10) to clinical trials involving patients afflicted 
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with cancer (reviewed in Connors, 1996 (Exhibit 1); see, e.g., Foa et al 9 1994 (Exhibit 
11)). The chemical and physical properties of many of these agents were well- 
understood. See, e.g., Pavlik et al, 1983 (Exhibit 12). Thus, one of skill in the synthesis 
and use of radionuclide agents for imaging would have understood that numerous 
anticancer agents were known to be in existence, and numerous commonly available 
laboratory and clinical investigative techniques were available to assist in the 
identification of new anticancer agents. The phrase "anticancer agent" would have been 
understood to refer to agents such as chemotherapeutic drugs such as methotrexate, 
paclitaxel or tamoxifen, which had been widely used by scientists and clinicians for many 
years. 

16. Furthermore, the use of anticancer agents as targeting ligands was well-known at around 
the time the application was filed in the context of unrelated inventions. For example, 
WO98/08859 (Exhibit 13) described bioconjugates of a bioactive agent and an 
organocobalt complex, where certain aspects of the invention involved an anticancer 
agent as the bioactive agent. See abstract. In Chakrabarti et al 9 1998 (Exhibit 14), the 
antitumor antibiotic chromomycin A3 was reported to be a "DNA-binding ligand." See 
abstract. Immunoconjugates that included an antibody fragment covalently bound to a 
diagnostic or therapeutic agent, such as an anticancer agent, were described in U.S. 
Patent 5,635,603 (Exhibit 15). Conjugation of the anticancer agent gemcitabine to agents 
that target peripheral benzodiazepine receptors in tumors was described by Guo and 
Gallo(1999) (Exhibit 16). 
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17. I am aware of publications of the present inventors wherein anticancer agents were used 
as targeting ligands in conjugates for imaging. For example, Inoue et al. (1999) (Exhibit 
17) disclosed lu In-DTPA-paclitaxel conjugates for use in scintigraphy. Zareneyrizi et 
al, 1999 (Exhibit 18) described the use of 99m Tc-EC-colchicine for imaging studies, and 
Yang et al 9 1999a (Exhibit 19) described synthesis of m In-labeled DTPA-methotrexate 
for use in imaging studies. One of ordinary skill in the synthesis and use of radiolabeled 
imaging agents would have understood that paclitaxel, colchicine, and methotrexate are 
exemplary anticancer agents that can be incorporated as targeting ligands into the 
conjugates of the claimed invention. Furthermore, one of ordinary skill in the art would 
have understand that these publications, which pertain to the synthesis of radiolabled 
conjugates, would provide background information to one of ordinary skill in the art 
which would enable a person of skill in the art, upon reading the specification, to practice 
the claimed invention without an undue amount of experimentation. 



18. Therefore, one skilled in the synthesis and use of radiolabeled imaging agents would have 
understood, from reading the specification, that an "anticancer agent" is a phrase used to 
refer to a member of a specific group of agents that can be readily identified by in vitro 
and/or in vivo studies, such as the examples set forth above. In addition, one of ordinary 
skill in the synthesis of radionuclide imaging agents would have also understood that 
"anticancer agents" can be used as ligands. The cited references demonstrate that the 
state-of-the-art pertaining to the use of "anticancer agents" as ligands was highly- 
developed. As a result, one of ordinary skill in the synthesis and use of radionuclide 
imaging agents, upon reading the specification of the present application, would have 
been able to make and use the claimed radionuclide-labeled anticancer agents without an 
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undue amount of experimentation. Consequently, the claims of the invention particularly 
point out and distinctly claim the subject matter that is the invention. 

19. Claims Pertaining to Tumor Markers 
Support in the Specification 

Aspects of the present invention that include a tumor marker as the tissue-specific ligand 
are addressed throughout the specification. For example, a general discussion concerning 
the use of tumor markers as tissue specific ligands can be found on page 5, lines 5-14. A 
list of examples of tumor markers can be found on page 5, lines 22, where it is noted that 
"[i]t is envisioned that any other known tumor marker or any monoclonal antibody will 
be effective for use in conjunction with the invention." Additional examples of tumor 
markers for use in the conjugates of the present invention are included in claim 9. 

20. The specification provides substantial guidance regarding the synthesis of radiolabeled 
EC-targeting ligand derivatives. In particular, information concerning the conjugation 
chemistry of ligands such as tumor markers of the present invention can be found on page 
22, line 18 through page 23, line 21. The specification also provides substantial guidance 
pertaining to the preparation of EC-targeting ligand derivatives (see, e.g., page 7, lines 5- 
13 and page 20, lines 7-15), and the radionuclide labeling of these EC-targeting ligand 
derivatives (see, e.g., page 7, lines 15-20 and page 7, line 17 through page 22, line 16; 
page 21, line 6 through page 22, line 16; page 23, line 23 through page 24, line 16). 
Information pertaining to the synthesis, biodistribution, and imaging properties of 
exemplary Tc-EC -targeting ligand derivatives is found in Examples 1-7 (page 32, line 
10 through page 68, line 12). 
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2 1 . Reference Materials Available Around the Time of the Priority Date 

Around the time of the priority date of the referenced patent application, the state-of-the- 
art pertaining to tumor markers and their use as targeting ligands was a developing area 
of technology in the context of unrelated inventions. In particular, numerous tumor 
markers had been identified. For example, identification of a candidate tumor marker, 
PGP9.5, was described in Hibi et al, 1999 (Exhibit 20). Experimental techniques used to 
identify tumor markers in Hibi et al (Exhibit 20) included Northern blot analysis, 
Western blot analysis, and immunohistochemical staining. In Becker et al, 1999 
(Exhibit 21), in vitro studies using Western blotting and immunohistochemistry of E- 
cadherin transfected cells were employed to identify a mutated E-cadherin gene as a 
tumor marker. In Pavicevic et al, 1998 (Exhibit 22), enzyme immunoassays were used 
to identify CYFRA 21-1 as a serum tumor marker in lung cancer. Immunohistochemistry 
was also used to identify the association of matrix metalloproteinase-1 with poor 
prognosis in esophageal cancer (Murray et al., 1998; Exhibit 23), and the association of 
tryptophan hydroxylase antibodies with carcinoid (Meyer et al., 1998; Exhibit 24). 



22. Prior to the priority date, tumor markers were used in various contexts as targeting 
ligands. U.S. Patent 4,988,496 (Exhibit 25) disclosed chelate-targeting agent conjugates 
wherein the targeting agent ligand is a monoclonal antibody directed against an antigen 
on a tumor cell. See claims 3, 5, 6, and 7 of Exhibit 25. U.S. Patent 4,824,659 (Exhibit 
26) disclosed modified antibodies that can bind a ligand, wherein the ligand in certain 
aspects of the invention is a marker which is produced by or associated with a tumor or a 
pathological lesion, (see claim 5). U.S. Patent 5,877,289 (Exhibit 27), which pertained to 
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methods and compositions for use in the coagulation of blood vessels, described agents 
that "bind to a tumor cell" as targeting ligands. Page 5, column 1, lines 10-14. U.S. 
Patent 5,013,556 (Exhibit 28) disclosed compositions of liposomes with enhanced 
circulation times, which in certain embodiments included surface-bound targeting ligands 
that could be specific antibodies directed against tumor-specific antigens. See claims 15 
and 29. Lundberg et al (1999) (Exhibit 29) described the conjugation of an anti-B-cell 
lymphoma monoclonal antibody to the surface of lipid-emulsion globules using a novel 
coupling agent. I am aware that a publication of the inventors, Kim et al., 2000 (Exhibit 
30) disclosed 99m Tc-EC-polyglutamate in an effort to target glutamate receptors, which 
were known to be overexpressed in certain tumors. One of ordinary skill in the synthesis 
and use of radiolabeled imaging agents would have understood, from reading Kim et al. 9 
2000 (Exhibit 30) that polyglutamate is an example of a tumor marker ligand that could 
be incorporated into the conjugates of the claimed invention. In view of the background 
information provided in publications such as Kim et aL 9 2000 (Exhibit 30) and the other 
publications set forth above, one of ordinary skill in the synthesis and use of radiolabeled 
imaging conjugates, upon reading the specification, would have been able to make and 
use the claimed radiolabeled conjugates without an undue amount of experimentation. It 
would follow that one of ordinary skill in the synthesis and use of radiolabeled contrast 
agents would have understood that tumor markers were actively used as targeting ligands 
at around the time of the priority date, and the state-of-the art was well-established. 

23. In view of the information provided in the specification, one of ordinary skill in the 
synthesis and use of radionuclide imaging agents would have been able to make and use 
the claimed radionuclide-labeled tumor marker conjugates of the present invention 
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without an undue amount of experimentation. One of ordinary skill in the synthesis and 
use of radionuclide imaging agents would have understood that a "tumor marker" refers 
to a member of a group of agents that can be readily identified by techniques such as 
Northern blot analysis, Western Blot analysis, and immunohistochemistry, and that the 
claims of the invention particularly point out and distinctly claim the subject matter that 
is the invention. 

24. Claims Pertaining to Folate Receptor Targeting Ligands 

Support in the Specification 

The specification provides detailed information pertaining to folate receptor targeting 
ligands and the preparation of radiolabeled folate receptor targeting ligands. Exemplary 
folate receptor targeting ligands are provided on page 5, line 23 and page 7, line 1. 
Information regarding the conjugation chemistry of targeting ligands, including folate 
receptor targeting ligands, is provided on page 6, lines 4-19 and page 22, line 18 through 
page 23, line 21. A detailed discussion pertaining to folate receptor targeting can be 
found on page 25, line 28 through page 26, line 27. 

25. The specification also provides substantial guidance pertaining to the preparation of EC- 
targeting ligand derivatives (see, e.g., page 7, lines 5-13 and page 20, lines 7-15), and the 
radionuclide labeling of these EC-targeting ligand derivatives (see, e.g., page 7, lines 15- 
20 and page 7, line 17 through page 22, line 16; page 21, line 6 through page 22, line 16; 
page 23, line 23 through page 24, line 16) that can be applied in the preparation of 
radiolabeled EC-folate receptor targeting ligand derivatives. In addition, Example 1 and 
FIGS. 1-6 includes information regarding the synthesis, biodistribution and imaging 
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studies pertaining to 99m Tc-EC-folate, Tc-EC-MTX, and Tc-EC-TDX. Page 32, 
line 10 through page 45, line 7. 

26. Reference Materials Available Around the Time of the Priority Date 

Around the priority date of the referenced patent application, there was a substantial 
amount of information pertaining to folate receptors and folate receptor targeting ligands 
in the context of unrelated inventions. The structure of the folate receptor, molecular and 
biochemical aspects of the folate receptor, and transport of agents across the folate 
receptor were established areas of research. Reviewed in Antony, 1996 (Exhibit 31); see 
also Holm et al. 9 1994 (Exhibit 32), pertaining to the folate receptor of human mammary 
adenocarcinoma and Westerhof et ai 9 1991 (Exhibit 33) pertaining to membrane 
transport of natural folates and antifolate compounds in murine leukemia cells. It was 
known that marked overexpression of folate receptors in some malignant cells suggested 
that the folate receptor may be an important target for diagnostic or therapeutic 
exploitation. 

27. In addition, folate analogs were used in various contexts as targeting ligands. In 
particular, Sudimack et aL, 2000 (Exhibit 34) addressed mechanisms of targeted drug 
delivery via the folate receptor, including "coupling [of the drug] to a high affinity ligand, 
folic acid." Abstract, page 147. The abstract notes that folic acid is "a high affinity 
ligand of the folate receptor," and "folate conjugation, therefore, presents an alternative 
method of targeting the folate receptor." Abstract, page 147. U.S. Patent 5,108,921 
(Exhibit 35), U.S. Patent 5,416,016 (Exhibit 36), and U.S. Patent 5,820,847 (Exhibit 37) 
described methods of enhanced transmembrane transport of molecule complexes of an 

25455175.1 15 



agent and a targeting ligand, where, in certain embodiments, the targeting ligands are 
folate analogs and other folate receptor-binding ligands. See Abstract and claim 1 in 
these patents. Examples of folate receptor targeting ligands presented in these patents 
include folic acid, folinic acid, pteropolyglutamic acid, and folate receptor-binding 
pteridines such as tetrahydropterins, dihydrofolates, tetrahydrofolates, and their deaza and 
dideaza analogs. See, e.g., column 7, lines 28-34 of U.S. Patent 5,108,921 (Exhibit 35). 
U.S. Patent 5,891,468 (Exhibit 38) pertains to fusogenic liposome compositions that in 
certain aspects include, in certain embodiments, a targeting ligand such as folate attached 
to a hydrophilic polymer chain. See abstract and claims 1, 8, and 9. U.S Patent 
6,033,884 (Exhibit 39) pertains to nucleic acid transporter systems for delivery of nucleic 
acid to a cell, where the transporter system contains a binding molecule covalently linked 
to a surface targeting ligand, such as folate. See abstract and claims 1,3, and 4. 

28. Regarding the development and use of radiolabeled agents for imaging, in 1998, Tc- 
ethylenedicysteine-folate was described as a new tumor imaging agent in a publication of 
the inventors. Ilgan et al, 1998 (Exhibit 40). One of ordinary skill in the art would have 
understood that in view of the background information provided in Ilgan et al and the 
other publications set forth above, one of ordinary skill in the synthesis and use of 
radiolabeled imaging conjugates, upon reading the specification, would have been able to 
make and use the claimed imaging conjugates without an undue amount of 
experimentation. These publications demonstrate that the state of the art as to folate 
receptor targeting and use of folate receptor as targeting ligands was well-developed, and 
skill in the art was very high. 
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29. In view of the disclosure in the specification, one of ordinary skill in the synthesis and 
use of radionuclide imaging agents, upon reading the specification, would have been able 
to make and use the claimed radionuclide-labeled folate receptor targeting ligand 
conjugates of the present invention without an undue amount of experimentation. One of 
ordinary skill in the synthesis and use of radionuclide imaging agents would have 
understood that a "folate receptor targeting ligand" refers to a member of a group of 
agents that can be readily identified, and that the claims of the invention particularly 
point out and distinctly claim the subject matter that is the invention. 

30. Claims Pertaining to Tumor Apoptotic Cell Targeting Ligands 
Support in the Specification 

The specification provides substantial guidance regarding aspects of the invention that 
include a tumor apoptotic cell targeting ligand. In particular, page 5, lines 24-25 provide 
specific examples of the tumor apoptotic cell targeting ligands. Information pertaining to 
the conjugation chemistry of ligands, including tumor apoptotic cell targeting ligands, is 
provide on page 22, line 18 through page 23, line 21. A discussion regarding the imaging 
of tumor apoptotic cells, which includes an example of tumor apoptotic cell targeting 
ligands (annexin V), can be found on page 28, lines 14-20 and page 29, lines 19-23. 
Example 4 (page 54, line 24 through page 56, line 8) and FIGS. 18-20 provide 
information pertaining to the synthesis, biodistribution, and imaging studies of a 
radiolabeled conjugate that includes annexin-V, a tumor apoptotic cell targeting ligand. 



31. The specification also provides substantial guidance pertaining to the preparation of EC- 
targeting ligand conjugates (see, e.g., page 7, lines 5-13 and page 20, lines 7-15), and the 
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radionuclide labeling of these EC-targeting ligand derivatives (see, e.g., page 7, lines 15- 
20 and page 7, line 17 through page 22, line 16; page 21, line 6 through page 22, line 16; 
page 23, line 23 through page 24, line 16). This information can be directly applied in 
the synthesis of radiolabeled EC-tumor apoptotic cell targeting ligand conjugates. 

32. Reference Materials Available Around the Time of the Priority Date 

At around the time of the priority date of the present patent application, it was well- 
established that apoptosis plays a critical role in the physiology of cancer. Reviewed in 
Thompson, 1995 (Exhibit 41). The cascade of cellular events that occur during 
apoptosis, and the search for markers for apoptosis was an established area of research. 
Reviewed in Blankenberg et al 9 1998 (Exhibit 42). 

33. Markers for apoptosis were actively under investigation in the context of unrelated 
inventions. For example, in vitro assays had been developed that use annexin V to detect 
apoptosis in a wide variety of cell types (see, e.g., Boersma et al. 9 1996 (Exhibit 43); 
Reutelingsperger and van Heerde, 1997 (Exhibit 44)). Using the RNAse protection 
assays and western blotting assays, Takamizawa et aL, 2000 (Exhibit 45), investigated 
the expression of apoptotic proteins by evaluating apoptotic mRNA species in tumor 
specimens. 

34. The phrase "tumor apoptotic cell targeting ligand" would have been and should be well 
understood to refer to a very limited number of specific compounds which are capable of 
detecting the death of tumor cells. A number of apoptotic cell targeting ligands had been 
identified. For example, PK11195, a ligand of the mitochondrial benzodiazepine 
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receptor, was found to facilitate the induction of apoptosis of cells in vitro (Hirsch et al 9 
1998; Exhibit 46). Annexin V 5 certainly the most well known and widely used tumor 
apoptotic ligand, had been identified as an apoptotic targeting ligand for radioimaging by 
Blankenberg et al (1998) (Exhibit 42), who demonstrated that 99m Tc- 
hydrazinonicotinamide-annexin V could be used to detect and serially image tissues and 
organs undergoing programmed cell death.. Parallel work by van den Eijnde et al, 1997 
(Exhibit 47), supported the use of annexin V for in situ detection of apoptotic cells in 
developing embryos using immunohistochemical techniques. Scientists around the world 
had been working with annexin V for a number of years as of the priority date. 
Furthermore, studies using cell culture techniques were underway to elucidate the role of 
Fas ligand in anticancer drug-mediated apoptosis. (see, e.g., Tolomeo et al 9 1998 
(Exhibit 48); McGahon et al, 1998 (Exhibit 49)). Therefore, the state-of-the-art related 
to apoptotic cell targeting ligands was well-established. U.S. Patent 5,834,266 (Exhibit 
50) and U.S. Patent 6,054,436 (Exhibit 51) pertain to methods of initiating apoptosis in 
genetically engineered cells using chimeric proteins capable of cross-linking ligands. See 
abstract and claim 1 in both patents. 

35. Based on the above, one of ordinary skill in the synthesis and use of radionuclide imaging 
agents, upon reading the specification, would have been able to make and use the claimed 
radionuclide-labeled apoptotic cell targeting ligand conjugates without an undue amount 
of experimentation. Furthermore, one of ordinary skill in the synthesis and use of 
radionuclide imaging agents would have understood that an "apoptotic cell targeting 
ligand" refers to a member of a specific group of agents that can be readily identified 
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using techniques such as those set forth above, and that the claims of the invention 
particularly point out and distinctly claim the subject matter that is the invention. 

36. Claims Pertaining to Tumor Hypoxia Targeting Ligands 
Specification 

The specification provides in-depth information pertaining to aspects of the invention that 
include tumor hypoxia targeting ligands. Information concerning the benefits of imaging 
based on hypoxia is discussed on page 2, line 25 through page 3, line 25. Examples of 
tumor hypoxia targeting ligands are disclosed on page 5, lines 24-25. Information 
pertaining to the conjugation chemistry of these ligands is provided on page 6, line 4-19. 
A discussion pertaining to the assessment of tumor hypoxia by imaging can be found on 
page 29, line 26 through page 30, line 4. Imaging hypoxia due to stroke using 99m Tc-EC- 
metronidazole is discussed on page 30, line 22 through page 31, line 15. Example 2 and 
FIGS. 7-15 disclose information pertaining to the synthesis and stability of 99m Tc-EC- 
metronidazole, and imaging studies using this agent. Page 45, line 9 through page 53, 
line 13. 

37. The specification also provides substantial guidance pertaining to the preparation of EC- 
targeting ligand conjugates (see, e.g., page 7, lines 5-13 and page 20, lines 7-15), and the 
radionuclide labeling of these EC-targeting ligand derivatives (see, e.g., page 7, lines 15- 
20 and page 7, line 17 through page 22, line 16; page 21, line 6 through page 22, line 16; 
page 23, line 23 through page 24, line 16). This information can be directly applied in 
the synthesis of radiolabeled EC-tumor hypoxia targeting ligand conjugates. 
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38. Reference Materials Available Around the Priority Date of the Patent Application 

At the time of filing of the patent application, there was substantial information available 
regarding tumor hypoxia targeting ligands in the context of unrelated inventions. A 
number of hypoxia-selective antitumor agents had been identified. For example, Hay et 
al (1994) (Exhibit 52) identified bis(nitroimidazolyl)alkanecarboxamides as a new class 
of hypoxia-selective antitumor agents using in vitro and in vivo cytotoxicity and hypoxic 
cell radiosensitization assays. Garayoa et al., 2000 (Exhibit 53), identified 
adrenomedullin as a tumor hypoxia marker using hypoxic cell culture techniques, 
Northern blot analysis, confocal immunohistochemistry, and luciferase reporter assays. 
Fluorine- 18-fluoromisonidazole had been identified as an agent that can bind selectively 
to hypoxic cells in vitro and in vivo (Rasey et al, 1989, Exhibit 54); Rasey et al, 1990, 
Exhibit 55). U.S. Patent 5,688,487 (Exhibit 56) described particular complexes of a 
metal, a hypoxia-localizing moiety, and a complexing ligand for use in imaging, where in 
certain embodiments the hypoxia-localizing group is a hypoxia-mediated nitro- 
heterocyclic group. The phrase "tumor hypoxia targeting ligand" would have been 
understood to refer to a limited number of specific compounds that can detect the 
presence of hypoxia in tumors. For many years, scientists have been working with the 
development and use of [F-18]Fluoromisonidazole in the laboratory setting for the 
detection and measurement of tumor hypoxia in animals. 



39. Regarding the incorporation of bioactive compounds into the radiolabeled agents, Yang 
et al, 1999b (Exhibit 57), one of the publications of the present inventors, developed a 
99m Tc-labeled metronidazole (MN) using EC as a chelator and determined that it was 
feasible to use this agent to image tumor hypoxia. Thus, use of tumor hypoxia markers 
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as targeting ligands was well-established, and the level of expertise of those in this field 
was high. 

40. One of ordinary skill in the synthesis and use of radionuclide imaging agents, upon 
reading the specification, would have been able to make and use the claimed 
radionuclide-labeled tumor hypoxia targeting ligand conjugates without an undue amount 
of experimentation. One of ordinary skill in the synthesis and use of radionuclide 
imaging agents would have understood that a "tumor hypoxia targeting ligand" refers to a 
member of a specific group of agents that can be readily identified, and that the claims of 
the invention particularly point out and distinctly claim the subject matter that is the 
invention. I believe the claimed technology will provide the critical linkage necessary 
for the development and successful clinical study of new tumor hypoxia targeting agents. 

41. Claims Pertaining to Agents that Mimics Glucose 
Specification 

Aspects of the present invention that include agents that mimic glucose as the tissue- 
specific ligand are discussed throughout the specification. For instance, examples of 
agents that mimic glucose are discussed on page 5, line 29 through page 6, line 3. 
Information pertaining to the conjugation chemistry of these ligands can be found in the 
specification on page 6, lines 4-19 and page 22, lines 18-28. A discussion regarding 
tumor glycolysis targeting is found on page 31, lines 20-29. Example 6 and FIGS. 40-48 
pertain to tumor glycolysis targeting and the development of 99m Tc-EC-neomycin. Page 
60, line 23 through page 64, line 26. In addition, tumor metabolic imaging with 99m Tc- 
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EC-deoxyglucose is addressed in Example 7 and FIGS. 66-86. Page 65, line 4 through 
page 68, line 12. 

42. Furthermore, the specification provides substantial guidance pertaining to the preparation 
of EC-targeting ligand conjugates (see, e.g., page 7, lines 5-13 and page 20, lines 7-15), 
and the radionuclide labeling of these EC-targeting ligand derivatives (see, e.g., page 7, 
lines 15-20 and page 7, line 17 through page 22, line 16; page 21, line 6 through page 22, 
line 16; page 23, line 23 through page 24, line 16). This information can be directly 
applied in the synthesis of radiolabeled conjugates that include agents that mimic 
glucose. 

43 . Reference Materials Around the Priority Date of the Patent Application 

The phrase "an agent that mimics glucose" would have been understood to refer to 
specific compounds which target glucose metabolism. Around the priority date of the 
patent application at issue, it was known that the propensity to catabolize glucose at 
elevated rates was among the most common biochemical characteristics of cancer cells. 
Reviewed in Fanciulli et al, 1994 (Exhibit 58). This feature of cancer cells led to 
investigation to identify agents that mimic glucose that could be applied in the diagnosis 
and treatment of cancer in the context of other inventions. For many years, scientists had 
been working with compounds such as [14C]deoxyglucose, which are agents that mimic 
glucose 

44. For over three decades, 18 F-FDG has been studied by scientists throughout the world and 
during the past fifteen years, it has grown to be widely used in nuclear medicine in the 
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context of other inventions. FDG is an agent that mimics glucose. Kanazawa et ah 
(1997) (Exhibit 59) reported on the potential of 2-deoxy-2-[ l8 F] fluoro-D-glucose (FDG), 
as an NMR pharmaceutical for cancer diagnosis. In vivo and ex vivo NMR studies were 
employed in Kanazawa et ah to identify FDG as an NMR pharmaceutical for cancer 
diagnosis. U.S. Patent 4,789,542 (Exhibit 60) described radioiodinated branched 
carbohydrates for tissue imaging that include a glucose analogue and a vinyl functional 
group. See abstract and claim 1. Examples of glucose analogues disclosed in the 4 542 
patent include those analogues shown in claims 2 and 3. U.S. Patent 5,643,883 (Exhibit 
61) disclosed methods of inhibiting the import of glucose-6-phosphate into the 
endoplasmic reticulum of a cell, comprising the step of administering a 
pharmacologically effective dose of a glucose analogue to said cell. Abstract and claim 
1. The glucose analogues disclosed in the '883 patent included competitive inhibitors of 
glucose-6-phosphate uptake, including 2-deoxyglucose-6-phosphate, glucosamine-6- 
phosphate and N-acetylglucosamine-6-phosphate. Column 5, lines 53-64. 

Much information was available regarding the structure and function of aminoglycosides, 
which are agents that mimic glucose (see, e.g., review by Wright et ah, 1998, Exhibit 62). 
U.S. Patent 4,279,992 (Exhibit 63) describes use of aminoglycosides as targeting ligands 
that can be used to practice the invention directed to a homogeneous specific binding 
assay method for determining a ligand in a liquid medium. See claims 1 and 11-14. In a 
study evaluating interactions between RNA and ligands, 3D-SAR analysis was used to 
study the bound conformations of aminoglycoside ligands with Rev-binding element 
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RNA (LeClerc and Cedergren, 1998, Exhibit 64). Thus, aminoglycosides were in active 
use as targeting ligands around the priority date of the application. 

46. Therefore, a person of ordinary skill in the synthesis and use of radionuclide imaging 
agents, upon reading the specification, would have been able to make and use the claimed 
radionuclide-labeled conjugates incorporating agents that mimic glucose without an 
undue amount of experimentation. One of ordinary skill in the synthesis and use of 
radionuclide imaging agents would have understood that an "agent that mimics glucose" 
refers to a member of a specific group of agents that can be readily identified, and that the 
claims of the invention particularly point out and distinctly claim the subject matter that 
is the invention. 

47. In conclusion, claims 2-4, 6, 8-10, 15, 23, 30, 31, 33-35, and 37-41 of the above- 
referenced patent application contain subject matter which was described in the 
specification of the above-referenced application in such a way as to enable one of 
ordinary skill in the synthesis and use of radionuclide imaging agents to make and use the 
invention. The description of the invention provided in the specification is sufficiently 
clear and concise such that one of ordinary skill in the synthesis and use of radionuclide 
imaging agents would be able to make the claimed agents and practice the claimed 
methods without an undue amount of experimentation. The potential number of EC- 
targeting ligand complexes is not vast and unlimited. Rather, each of the groups set forth 
by the phrases "anticancer agent," "tumor marker," "folate receptor targeting ligand," 
"tumor apoptotic cell targeting ligand," "tumor hypoxia targeting ligand," and "an agent 
that mimics glucose" are limited, and targeting ligands belonging to each of these groups 
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can be identified using techniques known to those of ordinary skill in the synthesis and 
use of radionuclide imaging agents. As set forth above, the art pertaining to the synthesis 
and use of EC -targeting ligand complexes was highly advanced at the time of filing of the 
application, and determining which types of targeting ligand complexes would bind EC 
and generate results would not have required an undue amount of experimentation. As a 
result, there would be predictability in practicing the claimed invention. Furthermore, the 
working examples presented in the specification are sufficient to enable the public to 
prepare the claimed radionuclide labeled complexes. 

In addition, based on my review of the specification and in view of the above-cited 
literature pertaining to the phrases "anticancer agent," "tumor marker," "folate receptor 
targeting ligand," "tumor apoptotic cell targeting ligand," "tumor hypoxia targeting 
ligand," and "an agent that mimics glucose," the present claims particularly point out and 
distinctly claim the subject matter that the inventors believe is the invention. In 
particular, the phrases "anticancer agent," "tumor marker," "folate receptor targeting 
ligand," "tumor apoptotic cell targeting ligand," "tumor hypoxia targeting ligand," and 
"an agent that mimics glucose" are not confusing, nor are they unlimited in their scope. 
The phrases referenced above are not unlimited in scope and someone skilled in the art 
would not and should not be confused by what such phrases mean. Rather, these phrases 
are definite because they refer to specific classes of targeting ligands whose members can 
be identified using techniques well-known to those who have an ordinary understanding 
of the synthesis and use of radionuclide imaging agents. 
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49. I hereby declare that all statements made herein of my knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements may jeopardize the validity 
of the application or any patent issued thereon. 
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